ABSTRACT Objectives: Previous research has demonstrated links between psychosocial factors, including negative life events (NLE) and pain in children. This study examined sex differences in the relationship among mother-reported NLE, child NLE, mother somatization, and children's laboratory pain responses for heat, cold, and pressure pain tasks. We predicted that maternal NLE would be moderately associated with girls' pain responses but would not be associated with boys' pain responses. Method: Participants were 176 nonclinical children (89 boys) aged 8 to 18 years (mean ‫؍‬ 12.2, SD ‫؍‬ 2.7) and their mothers. Mothers and children completed questionnaires assessing their perceptions of NLE experienced in the previous 12 months. Results: Contrary to predictions, maternal NLE were related to pain responses in both boys and girls, although in opposite directions. Thus, increased maternal stress was associated with increased pain responses in girls but with decreased pain responses in boys. In addition, the impact of maternal NLE was only apparent for heat and pain tasks, indicating differential effects for various types of pain. Conclusion: The current findings underscore the importance of family variables in understanding sex differences in children's pain. Future research is needed to examine the mechanisms within the parent-child relationship that contribute to sex-differentiated pain outcomes, particularly under conditions of exacerbated parental stress. (J Dev Behav Pediatr 30:279 -288, 2009) Index terms: negative life events, children's laboratory pain, sex differences.
common experience in children and adolescents. 1, 2 Current models conceptualize pain as a complex, multidimensional construct, incorporating biological, psychological, and social aspects. 3 Within the biopsychosocial model of pain, factors such as increased stress burden resulting from the experience of negative life events (NLE) are viewed as potential influences on the experience of pain. In accordance, previous research has found relationships between children's own life stress and negative health outcomes. 4 -7 Walker and Greene 8 reported that increased NLE in children with recurrent abdominal pain were associated with maintenance of pain, anxiety, and somatization symptoms. In addition to children's own experiences, the family system is an important context within which stressful NLE experienced by other family members may have an indirect impact on children's symptoms through transmission of stress. 9, 10 Reports of NLE have long been considered as a proxy variable for stress. 11, 12 Significant positive associations between family stress, as measured by life events, and an array of childhood illnesses and chronic pain states have been reported. 7, 9, 13 It is likely that increased family stress, by taxing the individual's capacity for readjustment, impacts psychological and physical functioning. 9 In one longitudinal study, Walker et al 14 reported significant associations between maternal report of NLE experienced by any family member and somatic complaints in children with chronic abdominal pain. They found that in families reporting higher levels of negative family life events, boys whose mothers endorsed high levels of somatic symptoms reported increased levels of somatic symptoms at 1-year follow-up relative to girls. Chambers et al 15 found that in a nonclinical sample, mother's behavior during a laboratory pain task influenced daughters' but not sons' pain intensity during a subsequent pain trial. We also found that among girls, parent fears of anxiety symptoms (i.e., anxiety sensitivity) were significantly associated with child laboratory pain intensity via its contribution to child anxiety sensitivity but no such links were evident in boys. 16 Taken together, these findings suggest that maternal states are important for children's acute and chronic pain behavior. Furthermore, maternal behavior in response to stressors may have a greater impact on healthy girls' pain experience com-pared with boys but the opposite pattern may hold in clinical pain populations. We discuss some of the potential mechanisms behind such sex differences in the discussion. As yet, no studies have tested the impact of family stressors, including maternal NLE, on healthy children's acute pain.
Although previous studies examining life events and children's chronic pain have focused on the number of NLE in relation to children's symptoms, 14 one potentially important factor that may also influence children's pain outcomes is subjective appraisal of the impact of life events. Summing life events is a common method for determining the presence of stress; however, life events are unlikely to be homogenous and the same event may hold very different meanings for 2 or more individuals. 17 Therefore, we examined the impact of NLE on children's pain sensitivity by considering maternal and child appraisal of events rather than simply the presence of negative events. We also explored the impact of family life events in the context of acute laboratory pain. Laboratory pain studies allow the testing of hypotheses in a controlled fashion without potentially confounding factors such as variations in intensity or duration of clinical pain episodes or medical history of patients. Assessment of laboratory pain may provide a method for identifying children at risk of illness and pain behavior, 18 and in this sense, may be an indicator of real-life pain sensitivity. Boyce et al 18 demonstrated an association between family stressors and respiratory illnesses but only in children with heightened cardiovascular reactivity to laboratory stressors. Laboratory pain reactivity has also been related to school absences. 19 Laboratory reactivity can thus help identify children who may be vulnerable to pain within a standardized testing environment.
Thus, the purpose of this study was to examine the association between maternal and child perceptions of the personal impact of NLE and children's response to 3 laboratory pain tasks (cold pressor, heat, and pressure) in a nonclinical sample. Following Walker et al, 14 we also examined the impact of child sex and maternal somatization as potential moderators of this association while controlling for child self-reported NLE and child age. On the basis of our own findings 16 and that of Chambers et al, 15 we expected to find sex differences in the relationship between children's pain responses and maternal perceptions of NLE such that these associations would be primarily evident among girls and not among boys.
MATERIALS AND METHODS

Participants
The current sample was drawn from a larger sample of 240 children who participated in a study on the effects of sex and puberty on laboratory pain responses described previously. 20 Briefly, these findings indicated lower tolerance in girls for pressure pain compared to boys, with sex differences in pretrial heart rate partially accounting for the difference. In addition, early pubertal children had greater pretrial heart rate and less pain tolerance than those in late puberty across sex.
Children and their parents were recruited from a major urban area through mass mailing, posted advertisements, and classroom presentations. Four hundred eighty-nine individuals were screened for eligibility by telephone. Seventeen children (3.5% of those screened) were excluded because of on-going acute or chronic illness or use of medications that would affect study outcomes. Of the 472 children and their parents (96.5%) invited to participate, 228 (48%) declined participation, mainly because of lack of interest or time. In the end, 244 healthy children (124 girls; 50.8%) between 8 and 18 years (mean ϭ 12.73, SD ϭ 2.98) and their parents were enrolled. The ethnic composition of the child sample was 40.2% white, 13.9% African-American, 9.8% AsianAmerican, 23.8% Hispanic, and 12.3% others. From the larger dataset of 244 participants, parent data (n ϭ 47) provided by fathers, legal guardians, aunts, grandparents, stepparents, and older siblings were excluded from the analyses because this study focused on mother-child relationships; an additional 9 participants were excluded because the nature of the relationship between the child and the respondent who completed the parent questionnaire was not specified. The decision to exclude fathers from the final sample was due to a small number of fathers in the current sample (n ϭ 35) and the possibility that mothers and fathers differed in their reporting of negative life events. Also, 12 mother-child dyads with incomplete laboratory data or responses to the questionnaires were excluded.
The final sample consisted of 176 mother-child dyads. Children were evenly distributed by sex (50.6% boys) with a mean age of 12.2 years (SD ϭ 2.7, range 8 -18), and nearly half (45.5%) were white, 19.9% were Latino, 13.6% were African-American, 8.5% were Asian, and 12.5% were others. Of the mother participants, most (69.9%) were married, 6.8% were separated, 11.9% were divorced, 3.4% were widowed, and 8.0% were single. Overall, mothers of child participants were highly educated. Among mothers, 1.7% reportedly completed less than high school education, 8.5% graduated from high school, 29.5% completed at least 1 year of college or posthigh school education, 31.3% completed an undergraduate degree, and 29.0% had attended graduate or professional training. Ethnicity, age, and income of mothers were not assessed.
Procedures
The procedure has been described in detail elsewhere. 20, 21 Briefly, on the day of the laboratory session, child participants and their parents were escorted to separate quiet rooms and there was no contact between them until after the session was completed. Parents completed questionnaires either at home before the session or at the laboratory on the day of the session. Child participants completed questionnaires administered by an experimenter in a room adjacent to the laboratory.
Child participants were then individually led into the laboratory where they were instructed on the use of the Visual Analog Scales (described later) for rating task-related pain intensity and were then instructed about and exposed to 3 laboratory pain tasks (pressure, heat, and cold pressor) (see descriptions later) presented in counterbalanced order. A 2-to 3-minute resting period preceded and followed each pain task, with a 1-minute intertrial resting period between trials. The presentation order (setting and site of exposure) was counterbalanced across participants. Before the start of each pain task, participants were informed that they would experience moderate sensation, which may eventually be perceived as pain, and instructed to continue with the trial for as long as they could, withdrawing if it became too uncomfortable and/or painful. All tasks were extensively piloted on volunteers in the targeted age range to ensure safety and acceptability and to determine the lowest level of stimulation that would allow sufficient variation in responses. The University of California, Los Angeles Institutional Review Board approved all recruitment and study procedures, as well as consent and assent forms. Participants received a $30 video store gift certificate and a T-shirt for their participation.
Laboratory Pain Tasks
Pressure Pain
The Ugo Basile Analgesy-Meter 37215 was used to administer focal pressure through a Lucite point approximately 1.5 mm in diameter to the second dorsal phalanx of the middle or index finger of each hand. Four trials at 2 levels of pressure (322.5 g and 465 g) were conducted with an uninformed ceiling of 3 minutes. A comparable device has been used in healthy and clinical pediatric samples aged 5 to 17 years without adverse effects. 22, 23 Heat Pain The Ugo Basile 7360 Unit was used to administer a total of 4 trials of 2 infrared intensities (15, 20) of radiant heat 2Љ proximal to the wrist and 3Љ distal to the elbow on both volar forearms, with an uninformed ceiling of 20 seconds. Heat pain tolerance was electronically measured with an accuracy of 0.1 seconds. A contact heat task has been used in a sample of 6 to 17 years old without adverse effects. 24 Cold Pressor Task A 38-cm wide, 71-cm long, and 35-cm deep ice chest was fitted with a plastic mesh screen to separate crushed ice from a plastic mesh armrest in the 10°C water and a pump circulated the water through the crushed ice to prevent local warming about the hand. In one trial, participants placed the nondominant hand, with the palm open and facing upward, in the water to a depth of 2Љ above the wrist for as long as they could with an uninformed 3-minute ceiling. Only data from this trial were used in the current study. A second trial with a fixed informed 1-minute ceiling was also administered, the results of which are reported elsewhere. 25 
Measures
Questionnaires
Life Experiences Survey (Section 1) 26 was administered to mothers to measure maternal negative life events. The Life Experiences Survey is a 47-item scale that measures life events experienced in the past 12 months in adults and their desirability/undesirability and impact on a 7-point scale of Ϫ3 (extremely negative) to ϩ3 (extremely positive); thus, the format of the survey allows the respondent to determine the desirability or undesirability of the events experienced and for individualized ratings of the personal impact of the events experienced. Moderate internal consistency and reliability alphas have been reported (␣ ϭ 0.60 -0.79 over 3 years). 27 Negative life events have demonstrated stronger predictive links with health outcome measures than positive life events 28 ; thus, life stress was conceptualized in terms of negative life events score, which was derived by taking a simple unweighted sum of the negative impact ratings of life events experienced during the previous year.
The Coddington Life Events Scales (CLES) 29 measure life events experienced during the past 12 months by children and adolescents and was used to assess child negative life events. The child CLES (CLES-C, for ages 6 -12) is a 35-item scale and the adolescent version (CLES-A, for ages 13 and older) is a 50-item scale. These scales were modified in the current study as follows: CLES items were used in conjunction with instructions and response options from Sarason et al, which assesses life events in the past 12 months and their impact on a 7-point scale of Ϫ3 (extremely negative) to ϩ3 (extremely positive). As with the parent measure, a stressful negative life events score was calculated by taking a simple unweighted sum of the negative impact ratings of life events experienced during the previous year.
Symptom Checklist-90-Revised, 30 a widely used selfreport measure for adults designed to assess 9 psychological symptom dimensions, was administered to mothers. Only the 12-item somatization dimension was used (maternal somatization scores [MSOM] ). Items to assess somatization include pain (e.g., headaches) and symptoms associated with strong autonomic mediation (e.g., nausea or upset stomach). Items are scored on a 5-point scale ranging from "not at all" to "extremely." Good internal consistency (␣ ϭ 0.77-0.90) and adequate testretest reliability (range ϭ 0.68 -0.83 over 10 weeks) have been reported for the 9 dimensions. 30 
Pain Measures
Pain Intensity Immediately after each trial of the pain tasks, participants used a vertical sliding Visual Analog Scale anchored with 0 at the bottom indicating the least amount and 10 at the top indicating the greatest amount, in response to the instruction to rate "At its worst, how much pain did you feel during the task?" The scale also had color cues, graded from white to dark red, as well as a neutral face at the bottom and a negative facial expression at the top.
Pain Tolerance Pain tolerance was defined as time in seconds elapsed from the onset of the pain stimulus to participants' withdrawal from the stimulus.
Statistical Analysis
Pain intensity ratings for the thermal and pressure tasks were highly correlated across the 4 trials within each task (r values ϭ .53-.89, p Ͻ .001); similarly, tolerance for the heat and pressure tasks was highly correlated (r values ϭ .61-.79, p Ͻ .001). Therefore, these data were averaged across trials yielding a mean heat intensity rating and a mean pressure intensity rating as well as a single tolerance value for the heat task and the pressure task.
The following bivariate analyses were initially conducted to examine relationships among the study variables before multivariate analyses: A standard probability level of .05 was used to evaluate the results of the bivariate analyses; for the multivariate analyses, Bonferroni corrections were used to control for possible Type I error because of multiple tests.
Multivariate analyses for mother-child dyads were conducted using the general linear model to separately analyze the association between the independent variables and the child pain variables. To conform to the assumptions of distribution normality, a logarithmic transformation of pressure tolerance was used to normalize model residuals. Modeling cold pressor tolerance and intensity indicated residual distributions that were non-normal; these residuals could not be normalized through a transformation of the dependent variables. Thus, logistic regression analyses were applied to analyze each of the cold pressor outcome measures after they were dichotomized (high vs low) at empirically derived cut points detected through inspection of the distributions. These cut points were 4.99 for cold intensity and 70 seconds for cold tolerance. Independent variables for all models consisted of child sex, child age, maternal ratings of the adverse impact of negative life events (MNLE), MSOM, and child ratings of the adverse impact of negative life events. Also included in all multivariate models was the 3-way interaction term for child sex ϫ MSOM ϫ MNLE, along with the 3 encompassed 2-way interaction terms (sex ϫ MSOM, sex ϫ MNLE, MSOM ϫ MNLE).
Because the adolescent and child life event forms differ in the number of items, scores from the 2 forms were separately standardized via z-scoring techniques and combined into a single child ratings of the adverse impact of negative life events score. All independent variables were simultaneously entered into the final models, and a group-wise Bonferroni Type I error correction was applied to the multivariate tolerance and intensity models separately to derive a final 2-tailed significance level of ␣ ϭ 0.017. Twelve participants were excluded as outliers from the analysis because of MSOM (n ϭ 5), MNLE (n ϭ 3), or child ratings of the adverse impact of negative life events (n ϭ 4) scores more than 3 standard deviations from the sample means, leaving a final sample size of n ϭ 164 mother-child dyads. Table 1 shows the most commonly reported negative life events for children and adolescents for the previous 12 months. Death of a family pet was the negative event most often reported by children, whereas failing to achieve something that was wanted was most reported by adolescents. The mean impact score displayed in Table 1 indicates how negatively each of the life events was rated by the respondent ranging from slightly negatively to extremely negatively. For children, being hospitalized was the event with the most reported negative impact. Death of a close family member was rated as the most negative by adolescents. Table 1 also shows the most commonly reported negative life events by mothers for the previous 12 months. The most commonly reported negative event was a major change in financial status. The event with the most reported negative impact was the injury or illness of a close family member.
RESULTS
Descriptive Statistics
Bivariate Analyses
Initial analyses conducted to examine sex differences indicated that boys did not differ significantly from girls on their child ratings of the adverse impact of negative life events (CNLE) scores [t(162) ϭ 0.175, p ϭ .86], and a comparison of mothers of sons versus mothers of daughters indicated no significant differences in maternal ratings of the adverse impact of negative life events (MNLE) scores [t(162) ϭ Ϫ.196, p ϭ .845] or maternal somatization scores (MSOM) [t(162) ϭ Ϫ.92, p ϭ .361]. Boys also did not differ from girls on any of the pain outcome measures (i.e., cold pressor tolerance, cold pressor intensity, heat tolerance, heat intensity, pressure tolerance, and pressure intensity) (p values ranged from .084 to .875). Within mother-child dyads, the correlation between the MNLE score and the CNLE score (r ϭ .074, p ϭ .343) and between MSOM and CNLE scores (r ϭ .091, p ϭ .246) were not significant, however, a significant correlation was found between scores for MNLE and MSOM (r ϭ .318, p Ͻ .000). Table 2 displays bivariate correlations of MNLE, MSOM, and CNLE scores with the 6 laboratory pain outcome measures separately for boys and girls. In boys, MNLE scores were positively related to heat tolerance and inversely related to heat and pressure intensity. In girls, MNLE scores were inversely related to pressure intensity. The only other significant correlation was a negative relationship between MSOM scores and heat tolerance in girls. CNLE scores were not related to any of the outcome measures.
Multivariate Analyses
Results for the multivariate models with the motherchild dyads are shown in Table 3 . For cold pressor tolerance and intensity, logistic regression did not reveal model significance. The overall amount of variance in pain outcomes explained in the 4 remaining models was 38% for heat tolerance, 20% for pressure tolerance, 18% for heat pain intensity, and 18% for pressure pain intensity (Table 3) .
In these 4 remaining models, the beta coefficient for age differed significantly from zero-older age was associated with increased pain tolerance and lower pain intensity for both heat and pressure tasks. The mean heat intensity Visual Analog Scale score for children (aged 8 -12 years) was 5.7, whereas for adolescents (aged 13-18 years) it was 4.15; heat tolerance for children was 8.8 seconds and for adolescents was 14.23 seconds. The pressure intensity Visual Analog Scale score for children was 5.5 and for adolescents was 4.5 (from 0 to 10). Pressure tolerance for children was 29.14 seconds and for adolescents was 62.27 seconds. The beta coefficient for MSOM also differed significantly from zero, such that higher levels of mother somatization were associated with higher pressure intensity. a An impact score of 1 corresponds to "slightly negative," 2 corresponds to "moderately negative," and 3 corresponds to "extremely negative." Impact scores for mothers were measured by the Life Events Survey; impact scores for children and adolescents were measured by the Coddington Life Events Scale.
In 3 of the 4 models (heat tolerance, heat intensity, and pressure intensity) a significant child sex-by-MNLE interaction was found. These interactions indicated that the relationship between MNLE scores and pain outcomes differed between boys and girls. Figures 1-3 depict the observed means for girls versus boys and for high versus low MNLE scores for the 3 significant pain models. The low MNLE category included scores below the mean (mean ϭ 5.29; SD ϭ 5.61) and the high MNLE category included scores above the mean. As shown in Figure 1 , higher MNLE scores were associated with increased heat tolerance in boys but not for girls (Fig. 1) . Additionally, pain intensity ratings for the heat and pressure tasks were positively associated with MNLE scores in girls but negatively associated with MNLE scores in boys (Figs. 2 and 3) . Tests of the significant models revealed that the slope differed significantly from zero for boys for heat tolerance (␤ ϭ 0.31, p ϭ .01) and heat intensity (␤ ϭ Ϫ0.29, p ϭ .04), whereas for girls the slope differed significantly from zero for heat intensity (␤ ϭ 0.38, p ϭ .01) and pressure intensity (␤ ϭ 0.44, p ϭ .00). Thus, higher ratings of the adverse impact of negative life events in mothers were associated with lower pain reactivity among boys for heat tolerance and heat intensity and higher pain reactivity among girls for the health and pressure tasks.
DISCUSSION
The principle findings of this study demonstrate the importance of examining the interdependent relationship between biological and sociocultural components of children's pain experiences. As hypothesized, maternal negative life events (NLE) experienced in the previous 12 months were related to children's laboratory pain responses but not in the manner we predicted. On the basis of our previous findings 16 and those of Chambers et al, 15 we expected that maternal perceptions of NLE would be associated with girls' laboratory pain responses but not with boys'. However, in multivariate analyses, we found that more negative perceptions of adverse life events in mothers were related to a number of increased pain responses in girls and lower pain responses in boys, after controlling for child age, children's NLE perceptions, and maternal somatization (Ta- The values are standardized ␤ coefficients and p values (adjusted ␣ ϭ 0.017). MNLE, mother negative life events score; MSOM, mother somatization score; CNLE, child/ adolescent negative life events score; NS, not significant. ble 3). In girls, maternal NLE were associated with greater heat and pressure pain intensity, whereas in boys, maternal NLE were related to lower heat pain intensity and higher heat tolerance ( Figs. 1 and 2 ). The present findings are somewhat at odds with previous studies in nonclinical samples, which demonstrated that maternal characteristics in the form of maternal anxiety sensitivity 16 and mothers' responses to the cold pressor task were strongly related to girls' laboratory pain responses but unrelated to boys' pain responses. 15 Conversely, the present findings are consistent with sex differences found elsewhere in the maternal and child stress literature. A similar interaction has been reported for boys and girls' stress responses to maternal posttraumatic stress disorder symptoms. 31 Boys and girls displayed similar levels of stress when mothers reported low levels of posttraumatic stress disorder symptoms. However, elevated posttraumatic stress disorder symptoms in mothers were associated with a corresponding increase in stress symptoms in girls and a decrease in Figure 2 . Interaction of child sex and mother negative life events score on child laboratory heat intensity rating. stress symptoms in boys. These findings and those of the current study suggest that elevated maternal stress may be associated with distinct meanings and behaviors for girls versus boys.
Notably, sex differences in the association between maternal NLE and child pain responses were only found for heat and pressure pain and not for cold pressor pain. Differences may have resulted from distinct demands of the tasks. Divergent results for varying pain tasks and parameters are commonly reported, which likely reflects different pain processing pathways. 20, 32, 33 The cold pressor task is thought to be most similar to acute clinical pain 34 and may be less generalizable to everyday pain experiences. In fact, cold and heat pain tasks seem to represent markedly different genetic and environmental influences, with environmental factors accounting for greater variance in heat than cold pain and genetic factors accounting for greater variance in cold than heat pain. 35 It is possible that the measure of maternal stress used in this study represented an environmental influence in children's pain and was thus more closely related to the heat than the cold pain task. By extension, it is possible that maternal stress in the form of negative events impacts on children through social factors. Through social learning processes, girls may model their mother's vulnerability to stress, psychological resources, and coping when experiencing pain, whereas boys may model the wider culture's views on acceptable male responses to stress when experiencing pain.
One explanation for sex differences in response to maternal stress involves social roles. Boys are encouraged to emulate models of independence and toughness, such that the tougher the situation, the more stoic the boy needs to be, 36 in contrast to girls who are encouraged to display openness and expressive vulnerability. 37 These sex differences in social roles often translate as differences in stress-related appraisal, coping, and behavior. When compared with boys, girls are more likely to rate life events as negative, 38 use emotion-focused coping, 37 and exhibit sensitivity to the stress of others. 39 Within pain norms, boys are often pushed to withstand pain, whereas girls are free to report pain. 40 In accord, we recently found in a subset of children from the present sample that higher self-reported masculinity in boys was associated with lower heat pain intensity. 32 However, it should be noted that when we conducted additional analyses including masculinity scores in our present models of maternal NLE, the results did not change.
Given socialized differences in reacting to stress and pain, it is perhaps unsurprising that maternal perceptions of NLE were associated with opposite responses in boys and girls in the current study. It is possible that as mothers experience stress, boys are reinforced for increasing levels of stoicism, whereas girls imitate and are reinforced for modeling their mother's stress, which may generalize to displays of pain. Although the role of other family members was not tested in this study, boys may imitate the responses of their fathers who may respond to family stress in typically masculine ways, including displays of strength. These possibilities are speculative and require further testing including the examination of the impact of fathers' behavior and child pain. Such efforts to examine parent-child pain relation- ships based on the sex of the parent as well as the sex of the child are currently under way in our laboratory.
Our findings revealed that maternal variables such as somatization and reports of NLE were more consistently related to child pain than children's own reports of NLE. Mothers' somatization was related to higher pressure intensity across sex, suggesting that children may model maternal distress responses under certain laboratory pain conditions. Conversely, child self-appraised NLE were unrelated to their own responses to laboratory pain. As reviewed by Scharff, 41 evidence of the influence of child-experienced NLE on pain complaints has been inconsistent. Some studies show no differences between children with chronic pain and controls in life events, whereas others have reported adolescent patients with functional somatic complaints (e.g., chest pain, recurrent abdominal pain, and limb pain) suffer more undesirable life events in the months before the onset of their symptoms. These divergent findings may be a reflection of children's appraisal of as well as their ability to cope with stressful situations. For instance, Walker et al 14 reported that maintenance of somatic symptoms was significantly related to life stress but only in children with low levels of social competence.
The inconsistency of findings in relation to child reported NLE may also be due to the accuracy of child reports. The questionnaires assessing NLE asked about episodes in the last 12 months, and this time span may have proved challenging to younger children in the sample. Another possibility is that children's laboratory pain behavior is modeled on their parent's stress and pain behavior, with events in the child's life playing less of a role in the child's pain responses. Reports from mothers and children in this study revealed substantial differences in the frequency and stressfulness of life events (Table 1) ; indeed, child and maternal perceptions of negative events were unrelated in the present sample. Future work in this area might explore children's individual differences, such as coping style and social competence as moderators or mediators in the association between parental life stress and child pain responsivity.
In interpreting the results, certain methodological considerations should be taken into account. Our results do not indicate how maternal life events might influence children's laboratory pain, and the notion that this process occurs through sex-specific socialization is speculative. Reliance on self-report measures of NLE raises the issue that there may be recall bias in children and mothers remembering and rating NLE experienced in the previous year. In addition, it is possible that life events occurring more than 12 months prior may have substantial long-term effects. Future research should also incorporate physiological responses to pain, including facial expressions. Sex differences in children's physiological responses to pain may reveal more about socialized pain sensitivity; we previously found that boys exhibited less autonomic arousal to laboratory pain tasks than girls. 20 Further research may also examine developmental differences in children's responses to parental stress. Our sample included a wide age range and it is possible that the salience and influence of events differed for younger versus older children. Generalizability of our findings may be limited in that all children were healthy, mothers were highly educated, and fathers were not included in the current sample. Finally, this study was cross-sectional and thus causality cannot be inferred.
Despite these limitations, we conclude that the relationship between children's laboratory pain reactivity and maternal life stress deserves further consideration. Family background and stress may be of particular value in understanding clinical pediatric pain; the focus and content of interventions designed to prevent pain in children may vary depending on parent, family, and child characteristics. Although the current study was conducted in a nonclinical sample, our findings reinforce the idea that family variables are important in the assessment of child pain. These findings may also provide a step in understanding the distinct pain trajectories of men and women; parental reaction to pain and stress may set boys and girls along different pathways in their own experiences of pain and stress.
